own group and so the genetic background of first generation children can be presumed to be similar to that oftheir counterparts in the Indian subcontinent. A previous study of Asian children with insulin dependent diabetes in West Yorkshire found that they have the typical genetic susceptibility factors HLA-DR3 and DR4.'°Thus on this genetic background susceptible individuals seem to be exposed to an environmental triggering factor(s) to which they are not exposed before migration.
What is the nature of this environmental effect? Two types of effect have been considered previously: diet and viral infections. Again one can make a presumption that dietary factors are unlikely as most Asian families in Bradford have maintained their usual diet, although methods of preserving food may have changed. Viral infections may be more likely. Either these children are now being exposed to new agents which are uncommon in India and Pakistan or they are being exposed to viruses in a different way-for example, at a different age. Climatic conditions may be important as childhood diabetes seems rare in hot countries but is increasingly common in cooler northern European countries.
In conclusion, this unique transmigratory population has moved from an area of extremely low incidence of childhood diabetes to an area with a relatively high incidence and children in this community have shown a corresponding increase in disease incidence, now matching that of the indigenous population, thereby providing evidence of an aetiological environmental effect.
Introduction
Legionnaires' disease is an environmentally acquired bacterial pneumonia associated with explosive outbreaks. However, as indicated by surveillance data in England and Wales,' the United States,2 and Scotland,3 most cases are not linked with outbreaks, and for these the source of infection is rarely identified." Such cases are commonly referred to as sporadic cases.267 Strictly speaking, therefore, they should be single cases with no association in time and space with other cases. However, we can find no published definition of sporadic infection with legionnaires' disease or discussion of the measures required to show that such cases are truly sporadic. By default, cases which are not part ofidentified outbreaks are usually classified as sporadic.
Present advice is to undertake detailed epidemiological and environmental investigations for cases related to outbreaks, but not for sporadic cases. 7 Usually, detailed investigation is started when two cases with a possible common source are reported, in line with the advice of the Communicable Disease Surveillance Centre of the Public Health Laboratory Service. Full investigation of all single cases would often waste resources. Table I shows the number of cases by year in each health board area. There was annual variation, which was most apparent in Greater Glasgow, Lothian, and Lanarkshire Health Boards. Table II G4-0 (fig 1) ).'3 There had been 13 apparently sporadic cases between January and April 1985, of which five were in patients who lived in the G2 1/G22 postcode districts, which are north and north east of the infirmary (the prevailing wind is south westerly). The January and February cases were, at the time, judged to be endemic. Districts G21 and G22 had 17 higher than that conventionally taken to be significant.
Since the same null hypothesis is being tested on independent data from two separate regions--namely, the Greater Glasgow and Lothian Health Boards-we can obtain a combined significance level by referring the value of C= -2 (log (p1)+log (P2)) to critical values of the x2 distribution with four degrees of freedom. This gives C= 12-02, corresponding to a p value of 0-017.
LANARKSHIRE
In Lanarkshire Health Board there was also clustering of cases (tables I and III), and the pairs of postcodes in which cases occurred were adjacent to each other.
COMPARISON OF CLUSTERING FOR TRAVEL AND NON-TRAVEL CASES
The above analysis highlights numerous time-space clusters for non-outbreak, non-travel infection. O0 terms of time of illness and place of residence: they lived in postcode sectors G46.6 and G46.7 and were ill in July 1979; they had travelled to different countries. Table III shows that in many, but not all, instances the patients in a cluster were admitted to more than one hospital. The nine patients in postcode sectors G1.5 and G12. 8 (1980-5) were admitted to'three hospitals, the 17 for by seven separate consultant teams. The most unexpected finding was of cases occurring in one locality but widely separated in time, as shown best in postcode districts G12 and G11 in Glasgow and also in other places, such as in Tayside Health Board.
HOSPITALS AND CONSULTANTS
Six cases occurred in the postcode district G31 in the 14 months after the outbreak there was judged to be over12 (in one the address was missing on the laboratory form), clearly demonstrating the great difficulties in classifying cases as they occur. These cases were identified singly (by four consultants), and the diagnosis was usually separated by weeks or months, so the cases were categorised as sporadic or endemic. In retrospect, there is some suspicion that they may have been part of the 1984 outbreak.'2 The five cases in postcode districts G21 and G22 in 1985, in retrospect worthy of detailed investigation, were judged at the time to be sporadic cases despite public anxiety (D McEwan, conference of Institution of Environmental Health Officers and Legal Research Institute, Warwick, 1986). With equivocal evidence of an outbreak it may be tempting to classify cases as sporadic or endemic, for the costs of declaring an outbreak in terms of time, manpower, and publicity are high.
The Scottish surveillance system for legionella infections is unlikely to be unique or negligent in having missed clusters. Indeed, the longstanding interest in Scotland in the epidemiology oflegionnaires' disease,32' the presence of a centralised reference facility,9 and the relatively high reported incidence of disease (all factors which permitted this research) are indications that the clusters were missed despite an attentive surveillance system but one based on the standard approach-that is, one in which apparently single cases ofdisease were not actively investigated. In other countries sporadic cases are also likely to show clustering; for example, variation among states has been reported for sporadic cases in the United States.2 These findings have both theoretical and practical implications.
As Bhopal and colleagues have argued,35 the finding of clustering contradicts the hypothesis that the major source of sporadic cases is the home water supply,4 as then the risk would probably be comparatively uniform over time and space in areas with the same water supply-for example, the City of Glasgow.3 The evidence points to either complex hot water systems or cooling towers as the source of clustered cases. As hot water systems have not been linked with community acquired outbreaks' cooling towers are the most likely source of infection in the clustered, non-outbreak, cases.5
The pattern ofinfection described here, and particularly the occurrence of cases in one vicinity but separated by long periods of time, suggests the hypothesis that many apparently sporadic cases result from low intensity, intermittent exposure to a common source and are hence part of mini-outbreaks. Legionnaires' disease is underdiagnosed, and the sporadic cases which were not part of an identified cluster may be single cases only because other associated cases were not recognised. 22 and that sporadic cases may herald an outbreak. A single case should be perceived as part of an extant or imminent outbreak until shown otherwise. A high rate of sporadic infection is probably associated with clustering and outbreaks,24 and some outbreaks are preceded by a single case. For example, Timbury et al reported that one case had occurred six weeks before an outbreak'3; investigation of that single case might have prevented the later outbreak. This nosocomial outbreak'3 was also preceded by a cluster of cases in the nearby community. The significance of the observation is unclear, but it supports the view that epidemics are more likely when the disease is endemic.24 Case searching should, perhaps, follow the diagnosis of single cases, not just when there is a high suspicion of an outbreak. 7 Secondly, whenever legionnaires' disease is suspected or diagnosed information may be needed on the clinical details, date of onset, occupation, travel history, history of hospitalisation, and on all relevant addresses (home, work, hospital, and hotel, as appropriate) and postcodes. Once patients have died or left hospital these data may be difficult or impossible to collect so they should be collected on admission or on diagnosis.
Thirdly, though research may be best done regionally or centrally, early detection of clusters is a local concern. Consultants in communicable disease control should be able rapidly to list cases by postcode and date of onset of disease, tabulate cases [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] .' Death reports on people known to be infected with HIV-I but without AIDS permit better estimates of the impact of the HIV epidemic.2 HIV testing of the dead sidesteps many of the ethical and social policy issues raised in the testing of the living.3 We report the prevalence of HIV antibody in subjects whose deaths had been selected for medicolegal investigation.
Subjects, methods, and results
This forensic medicine department provides a medicolegal necropsy service for Tayside (population 394 000; 172 860 in Dundee) and north east Fife (population 68260). Routine testing for HIV-I and HIV-II antibody in all subjects at necropsy was initiated in April 1990 as a health and safety measure. Seropositive cases were not subjected to necropsy except for compelling legal reasons. The identity of seropositive subjects was disclosed to the Department of Public Health only for its confidential records.
In all, 500 subjects, identified by case number, were tested for HIV-I and HIV-II antibody. A further 11 cases were not tested because of simple omission, container leakage, or unavailability of blood in nine (one known to the police as a homosexual) and because a test result was available immediately before death in two (both intravenous drug misusers; one was seropositive).
Samples were tested by enzyme linked immunosorbent assay (ELISA) using recombinant HIV (Abbot Laboratories). Positive results were confirmed by a second ELISA (Wellcome Diagnostics) and further tests as necessary.
The 500 subjects comprised 31 children under 16 and 469 adults (mean age 58, range 16-95); 301 were male. In all, 457 adults had no known risk factors and all proved seronegative. Of the remaining 12, 11 were known drug misusers (seven suspected intravenous drug misusers) and one was suspected of being so by association. The information sources were the police in nine cases, hospital records in three, and general practitioners in four.
Seven of the 12 suspected drug misusers were thought to be positive for HIV-I antibody. On testing, four were seropositive; this information was in hospital records in two cases, general practitioner records in one, and police records in all four. Of the three cases in which the drug misusers were seronegative, two had been thought to be seropositive by the police and one by both the police and the general practitioner; in this last case there was suspicion that the subject had been impersonated to obtain HIV testing and possibly drugs. Cross checking against the Department of Public Health's confidential register of HIV positive people disclosed no omissions or errors. Two of the 31 children had known risk factors: both their fathers were positive for HIV antibody and the mother of one was an intravenous drug misuser. Both children were seronegative.
Of the total 511 subjects in this necropsy series, 13 were known drug misusers-nine probably of intravenous drugs-and five of them were positive for HIV antibody. No other subjects tested positive.
Comment
HIV-I was first identified in Tayside early in 1984 and spread rapidly among intravenous drug misusers; BMJ VOLUME 304 18 APRIL 1992
